group 1 3-lactamase or one or more of the recently recognized plasmid-mediated extended-spectrum 3-lactamases (7) . Reduced outer membrane permeability can also contribute to resistance to newer cephalosporins (3, 4) , as can altered penicillin-binding proteins (10) . This is a report of investigations into the mechanism of ceftazidime resistance in a strain of Hafnia alvei (MicroScan MICs in duplicate tests were 16 and >32 ,ug/ml) that was recovered in 1989 from a surgically collected pus sample from a gastric-hepatic abscess at the site of the lesser peritoneal sac of a 74-yearold male patient at the Cleveland Clinic Foundation, Cleveland, Ohio. Prior therapy consisted of a combination of ceftizoxime and metronidazole.
On subculture, the strain of H. alvei was morphologically unstable, giving rise to two stable morphotypes, JW3b, which produced large colonies, and JW3s, which produced smaller colonies. The morphotypes were investigated for antibiotic susceptibility by the National Committee for Clinical Laboratory Standards agar dilution procedure using an inoculum of 104 CFU per spot (5). 3-Lactamase production was characterized with sonic extracts prepared from 3.5-hold cultures in Oxoid Iso-Sensitest broth. The ,3-lactamases in the sonic extracts were assessed for isoelectric points and susceptibility to inhibition by cloxacillin and potassium clavulanate in polyacrylamide gels (8) , inducibility by cefoxitin and cefoperazone, and substrate profile by UV spectrophotometric hydrolysis assay (9) . Reference strains that produced Bush group 1 1-lactamases (2) were Enterobacter cloacae 20495, Enterobacter cloacae P99, and Escherichia coli A20343. Outer membrane proteins were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) using Coomassie blue to stain protein bands and Bio-Rad molecular weight standards (1) .
As shown in Table 1 , both morphotypes were resistant to ampicillin and susceptible to ticarcillin, ticarcillin-clavulanate, aztreonam, imipenem, cefoxitin, cefoperazone, and cefotaxime. Susceptibility to cefamandole and ceftazidime varied. Overall, JW3s was less susceptible than JW3b to all ,-lactam antibiotics tested, except for ampicillin, imipenem, and cefoxitin, for which the susceptibility of the two morphotypes was the same. Clavulanate did not enhance the activity of ticarcillin.
* Corresponding author. Both morphotypes produced a single P-lactamase with a pI of 8.0 that was inhibited by cloxacillin but not by clavulanate on the isoelectric focusing gel. This P-lactamase was strongly induced by 1 ,g of cefoxitin per ml and weakly induced by 10 ,ug of cefoperazone per ml. On induction, JW3s produced more P-lactamase than JW3b did ( Table 2 ).
The substrate profile of the 1-lactamase was very similar to those of the reference group 1 13-lactamases (Table 3 ). The absence of other P-lactamase bands on isoelectric focusing indicated that plasmid-mediated extended-spectrum ,3-lactamases were not produced by the two morphotypes.
Both morphotypes possessed outer membrane proteins with molecular weights of 34,100, 37,400, 56,000, and 57,500. No quantitative differences in outer membrane production could be detected (Fig. 1) . 
